volved in neural patterning is unclear.
Gal-Nkx2.2, Gal-Nkx6.1, and Gal-Nkx6.2 reduced luciferase reporter activity ‫-51ف‬fold and Gal-Nkx2.9 reduced activity ‫-6ف‬fold compared to the control (Gal-only). Deletion of the TN domain abolished the repressor activity of Nkx2.2 (Gal-Nkx2.2⌬TN) and Nkx2.9 (Gal-Nkx2.9⌬TN) and greatly reduced the repressor activity of Nkx6.1 (Gal-Nkx6.1⌬TN) and Nkx6.2 (Gal-Nkx6.2⌬TN). The repressor activity of Gal-Nkx2.2, Gal-Nkx2.9, GalNkx6.1, and Gal-Nkx6.2 was enhanced up to ‫-01ف‬fold by introducing increasing amounts of Grg4. Increasing amounts of Grg4 had no corepressor activity in experiments with Gal-Nkx2.2⌬TN or Gal-Nkx2.9⌬TN, but weakly enhanced the repressor activity of Gal-Nkx6.1⌬TN or Gal-Nkx6.2⌬TN (‫-2ف‬fold). Grg4 alone did not reduce luciferase reporter activity. Error bars indicate standard deviation (SD) of 3-6 independent transfections. since their complementary class I proteins, Pax6 and not shown), indicating that deletion of the TN domain of Nkx6.1 does not completely abolish its ability to repress Dbx2, respectively, are known ( Figures 2C and 2D) . Figure 4N ). These findings suggest that Pax6 acts as an activator in neural pattern of expression of Grg genes is consistent with a role for these proteins as mediators of the repressor patterning in vivo. In addition, they suggest that the repression of Nkx2.2 by Pax6 observed in vivo is mediactivities of class I and class II HD proteins in vivo. In addition to the Gro/TLE class genes, vertebrate embryos ated indirectly through activation of an intermediary repressor protein.
also express Grg5, a gene that encodes a small Gro-We examined the influence of Grg5 on the pattern of expression of the class I/class II protein pair, Dbx2 and Nkx6.1 . Ectopic expression of Grg5 resulted in a marked dorsal expansion in the domain of Nkx6.1 expression, such that Nkx6.1 was now expressed throughout most of the dorsal neural tube (Figure 6C) . In contrast, the ventral boundary of expression of Dbx2 was not shifted ventrally, and instead was displaced slightly dorsally ( Figure 6C ). Ectopic Dbx2 expression was, however, detected in the dorsal neural tube in a domain overlapping that of ectopic Nkx6.1 ( Figure 6C ). The patterns of Nkx6.1 and Dbx2 expression were not changed in the neural tube of embryos in which Grg5 ⌬Q had been overexpressed ( Figure 6C ). These results provide evidence that Grg5 overexpression deregulates the expression of this pair of class I/II proteins.
We Grg4, a murine groucho-related gene, are detected in adjacent tissues to other murine neurogenic gene homologues during embry
